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‘ – $\text{ }$ $m$ $x_{1}\leq x_{2}\leq\cdots\leq x_{m}$ $n$ $y_{1}\leq y_{2}\leq\cdots\leq y_{n}$
,m+n $z_{1}\leq z_{2}\leq\cdots\leq z_{m+n}$
$(m, n)-$ $([1,\mathrm{p}.230])$ . $(m, n)-$
$M(m, n)$ $\mathrm{B}\mathrm{a}\mathrm{t}\mathrm{c}\mathrm{h}\mathrm{e}\mathrm{r}[2]$ odd-even , $(m, n)-$
, Yao and $\mathrm{Y}\mathrm{a}\mathrm{o}[3]$ , $M(2, n)= \lceil\frac{3}{2}n\rceil$
, Miltersen, Paterson, and $\mathrm{T}\mathrm{a}\mathrm{r}\mathrm{u}\mathrm{i}[4]$ , $M(n, n)=n\log n+O(n)$ ,
$M(1,1)=1,$ $M(2,2)=3,M(3,3)=6,$ $M(4,4)=9,M(5,5)=13,$ $M(7,7)=21$
, $M(6,6)$ $16\leq M(6,6)$
.
$\leq 17$ $M(6,6)=17$
$(m, n)-$ , $z:\in\{x1,x2, \cdots,xm’ y1, y_{2}, \cdots, yn\}$
( ) line $z_{i}$ , line zi , line $z_{j}$ ( , $z:,$ $z_{j}\in$
$\{x_{1}, X_{2}, \cdots,x_{m},y1,y_{2}, \cdots, yn\}$ line $z_{1}$. line $z_{j}$ ) (compara-
tor) $[z_{i} : z_{j}]$ \uparrow z’ e $z_{1}$. , \downarrow z’
e $z_{i}$ , $[\uparrow,z::\iota Zj]$
$(m, n)-$ $N$ , $N$
$Z1,$ $Z2,$ $\cdots,Zi,xk,$ $y\ell,$ $Zi+1,$ $\cdots,$ $zm+n-2$( $\ovalbox{\tt\small REJECT}\mathrm{h}z1,$ $z2,$ $\cdot\cdot=,$ $z:,y\ell,Xk,zi+1,$ $\cdots,Zm+n-2$ ,
$z_{\dot{\iota}}\in\{x_{1}, X_{2}, \cdots,x_{m},y_{1}, y_{2}, \cdots, y_{n}\}-\{x_{k},y\ell\}$ $1\leq k\leq m,$ $1\leq l\leq n$ ,line $x_{k}$ ,line $y\ell$
, $[x_{k}$ : \psi $]$ ( $[y\ell$ : $x_{\dot{k}}]$ , ) N
(essential comparator) (selective
comparator)
$(m, n)-$ line $z_{1}$ ,line $z_{2},$ $\cdots$ ,line $z_{m+n}$
( , $z_{1},$ $z_{2,n}\ldots Z\in\{x_{1},$ $X_{2},$ $\cdots,X_{m},y_{1,y_{2},\cdots,yn}\}$) , $Z$
$Z=\langle z_{1}, z_{2,m}\ldots,Z+n : p(z1, z2, \cdots, zm+n)\rangle$ , $p(z1,z2, \cdots, Z_{m}+n)$ $z_{1},$ $z_{2},$ $\cdots,z_{m}\dotplus\hslash$
$(m, n)-$ $N$ 2 $\alpha,\beta$ , $\alpha$ ( ),\beta
( ) N – , \alpha \beta , $\alpha\prec\beta$
3
1. $M(m+2, n+1)\geq M(m+1,n)+3$ $(m,n\geq 1)$
943 1996 63-72 63
1 $(m+2, n+1)-$
64
. $m,$ $n\geq 1$ Floyd [1] $M(m+2, n+1)\geq M(m+1, n)+2$
$M(m+2, n+1)=M(m+1, n)+2$ , $M(m+1, n)+2$
$(m+. 2, n+1)-$ $N$ , $N$
lines $x_{1},$ $x_{2},$ $\cdots,x_{m},$ $y1,$ $y_{2},$ $\cdots$ , $y_{n},$ $X_{m+yn+}1,1,xm+2$ 0 $N$ $[x_{m+1} : y_{n+1}],$ $[y_{n+1}$
$x_{m+2}]$ , N $2lines$ $(.m+n)lineS$ $N’$
$M(m+1, n)$ , $N$
$x_{m+1}\leq$ , $[y_{n} : x_{m+1}].\prec[x_{m+1} : y_{n+1}]\prec[\uparrow y_{n} : x_{m+}1]$ ,
N’ $M(m+1, n)$ , N $[\uparrow y_{n} : x_{m+1}]$
$N’$ $[\uparrow y_{n} : x_{m+1}]$ ($m+1,$ $n-$
, $M(m+1, n)-1$ $(m+1, n)-$
$M(m+1, n)$ ( )
1. $M(4,3)=8$
. Batcher ,M$(4, 3)\leq 8$ [5] , $M(3,2)=5$ ,
1 $M(4,3)=8$
2. 3 $(2, 2)-$ 1 , 2
. , $x_{1},$ $y_{1,2}X,$ $y_{2}$ $(2, 2)-$ $N$ , $N$
$A=[x_{1} : y_{1}],$ $B=[.y_{1} : x_{2}],$ $C=[x_{2} : y_{2}]$ $.N$ $.\langle x_{1}.’ y_{1,2}x,$ $y2$ : $y_{1}<$
$y_{2}<x_{1}<x_{2}\rangle$ , $x_{1}$ , line x2 , $A\prec B\text{ },$ $C\prec B$
, 3 $(2, 2)-$ 2 1
( ) :.
23 $(2, 2)-$
3. 6 $(3,3)-$ 4 , 3
. , $x_{1y_{1}},,$ $X_{2},y2,$ $X3$ , y3 , 6 $(3, 3)-$
$N$ $N$ 5 [X1: $y_{1}$ ], $[y_{1} : x_{2}],$ $[x_{2} : y_{2}],$ $[y_{2} : x_{3}],$ $[x_{3} : y_{3}]$ 1
N 3 , es $x_{1},$ $y_{1,2}X$ , y2
(1), lines $y_{1},$ $x_{2},$ $y2$ , x3 $N$ (2), lines $x_{2},$ $y_{2},X_{3}$ , y3
(3), , , $(2,2)-$
$[x_{1} : y_{3}]$ , 2 , lines $x_{1},$ $y_{1},$ $X_{2}$ , y2






[X1: $y_{3}$ ] $(2, 2)-$
, [X1: $y_{3}$] , $(3, 3)-$
6 , $[y_{1} : y_{3}],$ $[x_{2} : y_{3}],$ $[y_{2} : y_{3}]$
$[$. $x_{3}$ : $y_{3}]$ $(3, 3)-$ 6 $l\mathrm{b}.\text{ }$
, $[x_{1} : x_{3}],$ $[x_{1} : y_{2}],$ $[x_{1} : x_{2}]$ [X1; $y_{1}$ ] $(3, 3)-arrow$
6
$[y_{1} : x_{2}]$ $linesx2,y_{2},$ $X3$ ,y3 ,
$(2, 2)-$ , $[x_{2} : y_{2}]\prec[y_{2} : x_{3}]$ , $N$ $(x_{1,y_{1}},$ $X_{2},$ $y_{2},$ $x_{3},$ $y_{3}$
$x_{1}<x_{2}<x_{3}<y_{1}<y_{2}<y_{3}\rangle$ , N $(3, 3)-$ , $x_{3}$
$linex_{\mathit{2}}$ , $liney2$ [X2: $y_{2}$ ] $[y_{2} : x_{3}]$
, $[x_{2} : y_{2}]\prec[y_{2}:.x_{3}]$ , $x_{3}$ linex2 N $(3, 3)-$
, $[y_{2} : x_{3}]$ , $(3, 3)-$
6
, $[y_{1} : y_{2}],$ $[x_{2} : x_{3}],$ $[y_{1} :x_{3}]$ [X2: $y_{2}$ ] , 4
1 , 3 6 $(3, 3)-$
, ( )
4. 8 $(4, 3)-$ $N$ , $N$
$x_{1},$ $y1,$ $X2,$ $y_{2,3}x,$ $y_{3},$ $X4$ $N$ $A=[y_{3} : x_{4}]$ , $\alpha=[\uparrow y_{3} : x4]$
, $\alpha\prec A$
. $A\prec\alpha$ $N$ $y_{3},$ $x_{4}$ ,
$A$ , $y_{3},x_{4}$ line x4 , $\alpha$
, \alpha , $N$ $(4, 3)-$





. Floyd [1], Batcher [2] , $16\leq M(6,6)\leq 17$
$M(6,6)=16$ 16 $(6, 6)-$
$N$ , $N$ $x_{1,y_{1}},$ $X_{2},$ $y\mathit{2},$ $\cdots$ , $x_{6},$ $y_{6}$ $N$ 11
, 5 $N_{1}(N_{2}, N_{3}, N_{4}, N_{5}, N_{6})$ $N$ 5 $(N$
7 , $N$ 7 , $N$ 5 , $N$ 6
, $N$ 6 , ) $N$ $N_{1},$ $N_{4}$ ,
$(3,2)-,$ $(2,3)-$ , $N_{2},$ $N_{3}$ , $(3,4)-,$ $(4,3)-$
\sim, $N_{5},$ $N_{6}$ $(3, 3)-$ ,Yao and $\mathrm{Y}\mathrm{a}\mathrm{o}[3]$
$N_{1}$ $N_{4}$ 5 , $N_{2}$ $N_{3}$ 8 Floyd [1]






$Z_{1}=\langle x_{1},$ $y_{1},x2,y_{2},$ $\cdots,y_{6,6}X:.y_{1}<y_{2}<\cdots<y_{6}<x_{1}<x_{2}<$
$...<x_{6}\rangle$ $N$ , 1,2,3
(1)$N$ $Z_{1}$ , line $x_{3}$ , line $y_{3}$ 3 ,
Nl N2 $x_{1},$ $x_{2}$ , x3 , N2 Nl $y_{3},$ $y_{4},$ $y_{\mathrm{s}}$
(2)$N$ $Z_{1}$ , line $x_{4}$ , l e $y_{4}$ , 3 ,
N3 N4 $x_{2},$ $x_{3,4}X$ , N4 N3 $y_{4},$ $y_{5},$ $y_{6}$
(3)$N$ $Z_{1}$ , line $y_{3}$ , line $x_{4}$ , 3 4 ,
N5 N6 $x_{1},x_{\mathit{2},3}x$ , N6 N5 $y_{4},y\mathrm{s},$ $y_{6}$
line $x_{3}$ line $y_{3}$ $A,$ $\alpha,\beta$ , $A=[x_{3}$ : $y_{3}|$ , $\alpha,\beta$
line $x_{4}$ line $y_{4}$ $C,\gamma,$ $\delta$ , $C=[x_{4} : y_{4}]$ , $\gamma,$ $\delta$
, $B=[y_{3} : x_{4}]$ $\alpha,\beta,\gamma,$ $\delta$
, $N_{1},N_{4}$ 10 , $A,$ $B,$ $C,\alpha,$ $\beta,$ $\gamma$ , \mbox{\boldmath $\delta$} 7 17 $N$
, $\alpha=\delta=[\uparrow x_{3}:\downarrow y_{4}]$
. $\beta\neq\gamma$
. $\beta=\gamma$ \beta $(=\gamma)--[\uparrow x_{3}:\downarrow y_{4}]$ $N_{1}$ 5
, $N_{2}$ 8 , line $y_{3}$ line $x_{4}$ , \epsilon $=[y_{3}..:x_{4}]^{\text{ }}$.
$N$ N3 8 $B=[y_{3} :x_{4}]$ ,
$\epsilon=[y_{3} : x_{4}]$ $\epsilon\prec B$ 1 , $N_{3}$ \epsilon
, $N_{3}$ \epsilon 7




1 \beta \neq \mbox{\boldmath $\gamma$} $N$ $N_{1}$ 5 $N_{4}$ 5 $A,$ $B,.C,$ $\alpha,$ $\beta,\gamma$
6 16 ,




(2)$\beta=[\uparrow X_{3} : y3],\gamma=[y_{3}.:\downarrow.y_{4}]$
(3)$\beta=[\uparrow x3:x4],\gamma=[y_{3}:\downarrow y_{4}]$
1. (1) $\beta=[\uparrow x3:X4],$ $\gamma=[x_{4}:\downarrow y_{4}]$
, line $y_{3}$ line $x_{4}$ $B,$ $\alpha$ ,\beta 3 , (3)
(3)
(3). $Z_{1}$ , N5 N6 $x_{1},$ $x_{2,3}x$ N6 N5
$y_{4},$ $y_{5}$ , y6 $B,$ $\alpha,$ $\beta$
$Z_{1}$ $x_{1}$ e $x_{4}$ (2) , $x_{1}$ C $\gamma$
line $x_{4}$
.
$x_{1}$ $B$ line x4 $A$ $B$ line $y_{3}$ , $x_{1}$
$A$ $\dot{B}$ $A\prec$ B , 2 , $x_{1}$ $A$
line $x_{3}$ \beta , 4 \beta \prec B ,\beta
69
e $x_{4}$ 1 x’ \beta
, \beta e $x_{4}$ (2), (3)
, $(6, 6)-$ 16
2. (1) $\beta=[\uparrow x_{3} : y3],$ $\gamma=[y_{3}:\downarrow y_{4}]$
1 , 1 , N $(6,6)$-
3. (1) $\beta=[\uparrow x_{3} : x_{4}],\gamma=[y_{3}:\downarrow y_{4}]$
$N_{3}$ 8 , 4 $\beta\prec B$ , N $Z_{1}$
$x_{1}$ $B$ l e $x_{4}$ , 1 N $(6, 6)-$
$x_{1}$ $\beta$ e $x_{4}$
, $\beta\prec$ B , $B$ $Z_{1}$ (1), (2) $Z_{1}$
$A,$ $\alpha$ B $A,\gamma$ 2 line $y_{3}$
$Z_{1}$ $x_{2}$ $x_{3}$ , $A$ $\gamma$ $A\prec\gamma$ ,
4 \mbox{\boldmath $\gamma$}\prec B $A\prec B$
, lines $y_{2},$ $x_{3,y_{3}}$ , x4 $N_{7}$ N7 $(2, 2)-$
$[y_{2} : x_{3}]$ $D$ $N_{7}$ $A,$ $B,$ $D$ ,
$\beta$ $N_{5}$ 6 $(3, 3)-$ , 3
$A\prec D$ $A\prec D,A\prec B,\beta\prec B$ , $A,$ $B,$ $C,\beta$ $(2, 2)-$








3-1. $\beta=[x3:x4]$ D\prec \beta
$N$ $Z_{2}=\langle x_{1},y_{1},x_{2y_{2}},, \cdots, x_{6},y_{6} : x_{1}<x_{\mathit{2}}< . .. <x_{6}<y_{1}<y_{2}<\cdots<y_{6}\rangle$
, $x_{4}$ line $y_{2}$ $Z_{2}$ , $x_{4}$ line x4
, x4 $B$ $\beta$ $x_{4}$ \beta , 3
$[\uparrow y_{\mathit{2}} : x_{3}]\prec$ D $N_{5}$ 6 $(3,3)-$
$x_{4}$ e y2 x4 $B$
, 3 , $A$ $[\uparrow x_{3} : y_{3}]$ , $A\prec B$ x4 line x2




6 $(3, 3)-$ $x_{1}$ S line y2
71
3-2. $\beta=[y_{2} : x_{4}]$ $\beta\prec D$
$N$ $Z_{1}$ , x’ , line $x_{4}$ $x_{1}$ $\beta$ line x4
$N_{5}$ 6 $(3, 3)-$
, 3 $x_{1}$ D e $y_{2}$
, $N$ $(6, 6)-$
,$(6, 6)-$ 16
, $M(6,6)=17$ ( )
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